We claim: 

X. A hand held, self-contained, automatic sensor for 
detecting and quantifying the amount of an analyte in a sample, 
the sensoo: comprising: 

Vower supply; 

digital means for automatically controlling the 
operation of \he sensor; 

an external port for receiving the sample; 

means \or driving fluids in the sensor after the sample 
is received; 

means f orxextractincr the analyte from the sample; and 
means ror m^asur^ng the fluorescence of the extracted 
analyte to detect an^Kqjiantify^he amount of analyte in the 
sample. 

2. The sengfer as reaited in \ claim 1, further comprising a 
self-contained mfodule, the \nodule Ibeing insertable into and 
removable from tjhe sensor as\a unijjt, the means, for extracting the 

ated in the 

3. The sensor as recitedVLA J^laim 1, fdrther comprising 
means for providing the analyte w/ith a^mea^urable fluorescence 
when the analyte do^es not have a /measurable natural fluorescence. 

4. The sensor \s recited in craim 3, further comprising a 
self-contained module, rke. module beirvcr insertable into and 
removable from the sensor as a unit, tti^ means for extracting the 
analyte and the means for providing a measurable fluorescence 
being located in the module. 

5. The sensor as recited in claim 1, Vherein the means for 
extracting the analyte comprises an affinity oolumn for binding 
jand concentrating the analyte contained in the jsample. 

6. The sensor as recited in claim 5, wherein the means for 
extracting the analyte further comprises: 

a first reservoir containing a fluid for rinsing the 
affinity column clean of any dissolved or suspended material 
other than the bound analyte; and 


analyte being lo 


second reservoir containing an elution fluid for 
releasing tAe analyte from the affinity column. 

7. TheXsensor as recited in claim 6, further comprising a 
self-contained module, the module being insertable into and 
removable fromvthe sensor as a unit, the affinity column, the 
first reservoir \and the second reservoir being located in the 
module. 

8. The sensor as recited in claim 6, further comprising 
means for providing the analyte with a measurable fluorescence 
when the analyte does not have a measurable natural fluorescence. 

9. The sensor \as recited in claim 8, the means for 
providing a ineasurablar luo^escence comprising a third reservoir 
containing a solution fior providing the analyte with a measurable 
fluorescence, the /solution being added to the analyte after the 
analyte leaves thf affinity coliimn. 

10. The sensior as recited in claim 9, further comprising a 
self-contained mcjdule, the\module being insertable into and 



it, the affinity column, the 
voir and the/third reservoir 


in claim 9, wherein the solution 
tizing the analyte to create a 


removable from thle sensor a: 
first reservoir, 
being located in tihe moduL 

11. The sensi 
comprises a developi 
fluorescent tag. 

12. The sensor as recited ib claim 9, wherein the solution 
comprises a fluorescent tagged combound. 

13. The sensor as recited in claim 9, further comprising 
means for mixing the solution and the analyte before the analyte 
enters the means for measuring the fluorescence. 

14. The sensor as recited in cla\ms 1, 3, 6 or 8, the means 
for measuring the fluorescence comprisi; 

a fluorometric cell for receiving tf^e analyte to be 
detected; 

means for illuminating the f luorometri^p cell with radiation; 
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5.3 


first optical system for collecting the radiation from the 
illumihatina means and focusing the radiation on the fluorometric 
cell anct\the analyte therein; 

a first filter positioned between the first optical system 
and the f lu<arometric cell for removing radiation received from 
the first optical system except primarily radiation within a 
specific band ttfiat excites fluorescence associated with the 
analyte thereby ^causing the analyte to emit a fluorescent light 
in the fluorometric cell; 

a second optical system for collecting the radiation 
including the fluorelscent light emitted by the analyte leaving 
the fluorometric cell\£meK^cusll^ the fluorescent light on a 
detector ; 

a second filt 
emitted by the a 

the detect 
the analyte int 
current being proportional to 
that is input to the detector an^ to 
analyte in the sample. 

15. The seuisor as recited in caai 
measuring the fluorescence further co 

means for digitizing the charge o 
means for displaying the charge 

16. The sensor\s recited in c 
waste chamber for receivlTKL the 


r for\passing only\the fluorescent light 
lyte; ani 

for convening the fluorescent light emitted by 
lectrical current, flfie total charge of the 

e amount of fluorescent light 

concentration of the 


14, the means for 
sing: 
th^^current^ and 
e current, 
aim 1A, further comprising a 

id for rftasing, the elution 

fluid and the analyte used to detect and quantify the amount of 
analyte in the sample, and for also receiving a\solution used for 
washing the sensor after use. 

17. The sensor as recited in claim 14, whereiti the means 
for driving fluids comprises a peristaltic pump. 

18. The sensor as recited in claim 14, wherein tl 
fluorometric cell comprises a cuvette. 
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1>9. The sensor as recited in claim 14, wherein the means 
for illuminating comprises an arc lamp, 

20. \ The sensor as recited in claim 14 , wherein the detector 
comprises >a photomultiplier tube, 

21. The sensor as recited in claim 14, the means for 
measuring the* fluorescence further comprising: 

a faSrst o pera tional amplifier circuit having a low pass 
characteristic pdr receiving the charge of the current from the 
detector and jefon^erting the\ charge of the current into a pulse; 

a /circuit for tracking the output of the first 
operational/ amplifier, the circuit having a low pass 
characteristic, and rtor holding a value that is a maximum in 
response t<b the charge \pf theftcurrent received from the detector; 


displ^ing the held value, 
im 21, the circuit for 


and 

mfeans for digit^zinc 

22. TMe sensor as recltgd in 
tracking and Voiding comprismg: 

a second operation^rlXamplif ier circuit having a low 

pass characteristic/ an <* 

a switch , the^switch wh^n open holding the value that 

is the maximum in response to the charge of the current received 

from the detector and when closed semjing the held value to the 

digitizing and displaying means. 

23. The sensor as recited in claim x ^22, the first 
operational amplifier circuit comprising a N^rans impedance 
amplifier . 

A hand held, self-contained, automatic sensor for 
detecting and quantifying the amount of aflatoxin in a sample, 
the sensor comprising: 

a power supply in the sensor; 

digital means powered by the power supply for 
automatically controlling the operation of the sensor; 

an external port for receiving the sample; 



a peristaltic pump for driving fluids in the sensor 
after the sample is received; 

an affinity column for binding and concentrating the 
aflatoxin contained in the sample; 

a first reservoir containing a fluid for rinsing the 
affinity column clean of any dissolved or suspended material 
other than the bound aflatoxin; 

a second reservoir containing an elution fluid for 
releasing the aflatoxin from the affinity column; 

a fluorometric cuvette for receiving the elution fluid 
containing the aflatoxin to be detected; 

an arc lamp for illuminating the fluorometric cuvette 
with radiation; 

a first optical system for collecting the radiation 
from the arc lamp and focusing the radiation on the fluorometric 
cuvette and the elution fluid containing the aflatoxin therein; 

an ultraviolet filter positioned between the first 
optical system and the fluorometric cuvette for removing 
radiation received from the first optical system except primarily 
radiation within a band in the near ultraviolet that excites 
fluorescence associated with the aflatoxin thereby causing the 
aflatoxin to emit a blue fluorescent light in the fluorometric 
cuvette ; 

a second optical system for collecting the radiation 
including the blue fluorescent light emitted by the aflatoxin in 
the fluorometric cuvette and focusing the blue fluorescent light 
on a photomultiplier tube; 

a second filter for passing only the blue fluorescent 
light emitted by the aflatoxin; 

a photomultiplier tube for converting the blue 
fluorescent light received from the second filter into electrical 
current, the total charge of the current being proportional to 
the amount of blue fluorescent light that is input to the 


photomultiplier tube and to the concentration of the aflatoxin in 
the elution fluid; 

a trans impedance amplifier having a low pass 
characteristic for converting the charge of the current from the 
photomultiplier tube into a pulse; 

an operational amplifier circuit having a low pass 
characteristic for receiving the pulse from the trans impedance 
amplifier; 

a switch, the switch when open holding a value that is 
a maximum in response to the pulse and when closed outputting the 
held value; 

means for digitizing the held value; and 
means for displaying the held value. 
2^5. A hand held, self-contained, automatic fluorometer for 
detecting and quantifying the amount of an analyte present in a 
sample, thev fluorometer comprising: 

a pbwer supply; 

a f luo^gja^ric^e^ll for receiving the sample containing 
the analyte to 

mearyfe for i^luminat^fig the fluorometric cell with 

radiation; 

a first optical^syst&m for collecting the radiation 
from the illuminating means s^nd^ focusing the radiation on the 
f luorometr ic 

a flirst filter positioned between the/ first optical 


system and th< 
received from 


11 radiation 
primarily radiation 


within a specific band that excites fluorescence associated with 
the analyte therein causing the/analyte to\emit a fluorescent 
light in the fluoa 

a second optical system for collecting the radiation 
including the fluorescent light emitted by the analyte leaving 
the fluorometric cell and focusing the fluorescent lsj.ght on a 
detector ; 



only the fluorescent light 

emitted by the a: 

a detector reo/ converting thh fluorescent light emitted 
by the analyte into elejct^iqal currents the total charge of the 
current being proporticnal to ^fck^e amoufrvt of fluorescent light 
that is input to the defector and, TAifere^ore, tp^the 
concentration of the analyte in the /ampl^thereby permitting 
detection and quantification of tpe amount of analyte in the 
sample. 

The fluorometer as recited in claim 25, further 

comprising 

a fi^Kst operational amplifier circuit having a low pass 
characteristic f or^^onverting the charge of the current from the 
detector into a pulse; 

a circuit for tr^sjcing the output of the first 
operational amplifier, the circtrit having a low pass 
characteristic, and for holding a vattte^that is a maximum in 
response to the pulse; and 

:he^hald value. 


t 


means for digitizing and displaying ±lr. 

The fluorometer as recited in claim the circuit for 


tracking and holding comprising: 

a second operational amplifier circuit having a low 
pass characteristic; and 

a switch, the switch when open holding the value that 
is the maximum in response to the pulse and when closed sending 
the held value to the digitizing and displaying jnneans. 

The fluorometer as recited in claim further 
comprising digital means for controlling the operation of the 
fluorometer. 


i neic 

ft* 


29. A circuit ~£qt decoupling the output of a fluorometer 

from an electromagnetic itrfc^rf eprence generated by the fluorometer 

and for holding a value that ijp^& maximum in response to the 

output of a detector of the f luoroirfet^r , the circuit comprising: 


a f1>rst operational amplifier circuit having a low pass 
characteristic for converting an electrical current from the 
detector into a pulse; and 

a circuit\for tracking the output of the first 
operational amplif ier\ the circuit having a low pass 
characteristic, and forNjolding a value that is a maximum in 
response to the pulse. 

30. The circuit as re<Ht$£i in claim 29, the circuit for 
tracking and holding comprisi: 

a second operational Jfcft^plif ier circuit having a low 
pass characteristic; and 

a switch, the switch when do en holding the value that 
is the maximum in response to the pulse\^nd when closed out- 
putting the held value. 

31. The circuit as recited in claim 3(K wherein the first 
operational amplifier circuit comprises a trart^impedance 
amplifier. 

A sensor for detecting and quantifying the amount of an 
analyte !>o a sample, the sensor comprising: 

a laand held, enclosed container; 


iuppl; 


rnscJ: 


a pow 
digital 
operation of the s 

an exte 

sample; 

means fbr driving 
is received; 

means f 


s for aurtomatically controlling the 


al porK in tha\ container for receiving the 


flur^k in the sensor after the sample 



na* 


f luore 


te^§rom the sample; and 
nee of the extracted 


>r extracting t 
means for measuring th 
analyte to detect a\d quantify the amount of\analyte in the 
sample, the power suppi^^_ttie^aigital means, tha means for 
driving fluids, the means for extracting the anal^e and the 
means for measuring the fluorescence being located iirxthe 
container. 
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The sensor as recited in claim 32, further comprising 
means fdr providing the analyte with a measurable fluorescence 
when the \nalyte does not have a measurable natural fluorescence, 
the means ft>r providing a measurable fluorescence being located 
in the container. 

34. The sensor as recited in claim 32, wherein the means 
for extracting the analyte comprises an affinity column for 
binding and concentrating^ttre^nalyte contained in the sample. 

35. The sensor jsts recited rn claim 34, wherein the means 
for extracting the Ahalyte f urtherNcomprises : 

a f irst/rese!^voir containing a fluid for rinsing the 
arnnity column yciean orv any dissolved or suspended material 
other than the bound analyte; and 

a sedond reservoir containing an elution fluid for 
releasing the analyte from tne affinity column. 


• ■ 


36. The sensor as recites in cl 
measuring the ruuorescence comprising 
a fluoromeuric cell for receiyin 



for 


o be 


detected; 

means for illuminating the fluorometric cell with radiation; 

a first opticas! system for coll/ecr^ing the radiation from the 
illuminating means and focusing ttys radi\tion on the f luorometric 
cell and the analyte thel^ejjij_ 

a first filter positioned between the first optical system 
and the fluorometric cell for removing radiation received from 
the first optical system except primarily radiaVlon within a 
specific band that excites fluorescence associated with the 
analyte thereby causing the analyte to emit a fluorescent light 
in the fluorometric cell; 

a second optical system for collecting the radiation 
including the fluorescent light emitted by the analyte leaving 
the fluorometric cell and focusing the fluorescent light o^, a 
detector; 
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.second filter for passing only the fluorescent light 
emitted bWthe analyte; and 


a detectfer for conver 
the analyte into^^lectr^ 
current being propor 
that is input to the 
analyte in the sampl 
37. The sensor 
measuring the fluores 1 

means for di 
means for 


fluorescent light emitted by 
t, the total charge of the 
mount of fluorescent light 
o the concentration of the 



displaying 


the means for 
rising: 

f the current; and 
e current. 


The sensor as recited in claim 36, the means for 
leasuring ts^e fluorescence further comprising: 

a f ir^b^operational amplifier circuit having a low pass 
characteristic for cofrvertincr the electrical current from the 
detector into a pulse; 

a circuit for tracking^bi^e output of the first 
operational amplifier, the circuit havlng^a low pass 
characteristic, and for holding a value that^is. the maximum in 
response to t he pulse; and 

means for digitizing and displaying the held vet 
The sensor as recited in claim ^8^, the circuit for 
tracking and holding comprising: 

a second operational amplifier circuit having a low 
pass characteristic; and 

a switch, the switch when open holding the value that 
is the maximum in response to the pulse and when closed sending 
the held value to the digitizing and displaying means. 

v claim 39, further comprising 
means for provicftno^the ajfalvte wiUh a measurable fluorescence 
when the analyte does ntftTTrave^am&asurable natural fluorescence, 
the means for providing a measural^V^luor^scence being located 
in the container. 


fey. 
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41. A self-contained module for use in a sensor for 
detecting and quantifying the amount of an analyte in a sample, 
the module comprising: 

hand held, enclosed container, the container being 
insertable \nto and removable from the sensor as a unit; and 

means for extracting the analyte from the sample, the 
means for extrVctina the analyte being located in the container. 

42. The module as recited in claim 41, wherein the means for 
extracting the analyte comprises an affinity column for binding 
and concentrating tke analyte contained in the sample. 

43. The module Vs recited in claim 42, wherein the means 
for extracting the analyte /iirther comprises: 

a first reservoir containing a fluid for rinsing the 


affinity column clean of 
other than the bound anal 



issolved or suspended material 
and 


a second reservdir Containing an elution fluid for 
releasing the analyte from the affinity column. 

44. The module as recited xto claim 43, further comprising 
means for providing the analyte wiwi a measurable fluorescence 
when the analyte does not have a measurable natural fluorescence, 
the means for providing a measurable Fluorescence being located 
in the container. 

45. The module as recited in claim 44, the means for 
providing a measurable fluorescence comprising a third reservoir 
containing a solution for providing the analyte with a measurable 
fluorescence, the solution being added to the \nalyte after the 
analyte leaves the affinity column. 

46. A method for detecting and quantifying ^the amount of an 
analyte in a sample, the method comprising the steW of: 

binding the analyte contained in the sample to 
antibodies for that analyte to extract the analyte fr^m the 
sample; 

rinsing the bound analyte to remove any dissol\ed or 
suspended material other than the bound analyte; 
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leasing the analyte using an elution fluid; 
illuminating the analyte in the elution fluid with 
radiation in a specific band causing the analyte to emit a 
fluorescent light; 

convert ing^Uie fluorescent light into an electrical 
current, the charge of rt^e cpmrrent being proportional to the 
amount of fluorescent lighfcJrand to the concentration of the 
analyte; 

converting the charge of the current into a pulse; 
decoupling the pulse f roirNelectromagnetic interference 
created during the illuminating step; 

holding a value that is a maxiirhajn in response to the 

pulse; and 

digitizing and displaying the held v^\ue to indicate 
the amount of the analyte present in the sample. 

The sensor as recited in claim 6, further comprising a 
self -contained module, the module being insertable into and 
removable fisom the sensor as a unit, the first reservoir and the 
second reservoix being located in the module. 

48. The senior as j^eeifeed in claim 6, further comprising a 
waste chamber for r%g^eiving the riuid for rinsing, the elution 


fluid, the analyt^; an\a solution 
after use. 


ed for washing the sensor 


^laim 48, further comprising a 
ing insertable into and 


49. The sensor as recrted in 
self-contained mfodule, the modtile b 

removable from t^ie sensor as a un\t|,\the first reservoir, the 
second reservoir \and the waste chairfB^^being lpdated in the 
module. 

50. The sensoV as recited icf claim 9^ further comprising a 
self-contained module, ^tAa^jrciodjjute being ins^table into and 
removable from the sensor as a unit, the f irstNreservoir , the 
second reservoir and the third reservoir being looted in the 
module. 
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